Procollagen synthesis and processing in periodontal ligament in vivo and in vitro. A comparative study using slab-gel fluorography.
A combination of dodecylsulphate/polyacrylamide gel electrophoresis and fluorography has been used to quantify the synthesis of type I and type III collagens by periodontal ligament in situ and periodontal-ligament fibroblasts in vitro. The separation of 14C-labelled collagen alpha chains was achieved by introducing an interrupted reduction step, and the total radioactivity in the alpha-chain bands related to the fluorographic response by a series of standard curves. From these curves an accurate assessment of the relative amounts of type I and III collagen synthesized could be made. The same system also allowed the synthesis and processing of the respective procollagens to be analyzed. For the study in vivo, 200-g male rats were injected with 2 mCi [14C]glycine and killed 0.5-6 h later. Periodontal ligament was dissected from the mandibular molars and the newly-synthesized collagens extracted with 0.45 M sodium chloride. In the study in vitro, confluent monkey periodontal-ligament fibroblasts were cultured in the presence of [14C]proline and [14C]glycine. Analysis of labelled collagens showed a rapid conversion of type I procollagen to collagen but type III collagen was recovered as a procollagen intermediate both in vitro and in vivo. Analysis of duplicate samples after pepsin digestion showed type III collagen synthesis to comprise 15% of the total collagen synthesized in vivo and 20% in early subcultures in vitro. However, the proportion of type III synthesized by the fibroblasts decreased on subculturing. The data demonstrate that fibroblasts in vitro retain the basic characteristics of collagen synthesis and procollagen processing found in vivo, but the overall phenotypic expression of the cells is not stable in culture.